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© A stopper device. 

© A stopper device (46) for use in molten-metal 
auto-pouring apparatus (10) comprising an at- 
tachment part (49) constructed to be releasably 
fixedly attached to a stopper device operator of 
such apparatus and a stopper support part (50) 
adjustably connected to the attachment part so 
as to permit a degree of movement therebet- 
ween. Locking means (76, 78, and 80) are pro- 
vided to enable the stopper support part (50) to 
be retained in a given position relative to the 
attachment part (49). As a result, when the 
device is prepared for use, and the attachment 
part (49) is fixedly attached to such an operator, 
the latter operates to move the device down- 
wardly so that a lower end of a stopper mounted 
on the stopper support part (50) engages the 
outlet of the apparatus, the said degree of 
movement enabling that end to be seated prop- 
erly in the outlet, whereupon the locking means 
(76, 78, and 80) are used to retain the resulting 
position of the stopper support part (50) relative 
to the attachment part (49) to ensure that the 
stopper will be properly seated after subse- 
quently being raised and lowered. 
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The present invention relates to a stopper device 
for use in molten-metal auto-pouring apparatus. 

Hitherto such a device has comprised an attach- 
ment part constructed to be fixedly attached to a stop- 
per device operator, and a stopper support part rigidly 
connected to the attachment part. The latter is so con- 
structed as to enable the stopper device to be readily 
released from the operator. This is necessary be- 
cause the life of such a stopper device in a foundry, 
in which it is in continual use, may be no greater than 
one day. 

The disadvantage of such a stopper device is the 
difficulty encountered in setting it correctly so that it 
will properly seal an outlet of a molten-metal crucible. 
If the seal is not correct, molten-metal may trickle 
through a gap between the stopper and the outlet, 
and then solidify around the outlet so that the latter 
does not operate efficiently. 

Prior to the start-up of the foundry at the begin- 
ning of the week, a relatively lengthy procedure is in- 
volved to ensure that the attachment of the stopper 
device to the stopper device operator correctly posi- 
tions the stopper in relation to the outlet of the cruci- 
ble. 

Subsequently, particularly because of the very 
high operating temperatures within the crucible, the 
stopper and/or outlet may wear, or need replacement, 
resulting in the need for an adjustment in the position- 
ing of the stopper in relation to the stopper device op- 
erator to maintain a proper seal. This is now particu- 
larly difficult because of the extreme temperatures at 
which the crucible is operated, so that the stopper de- 
vice is not only less accessible, but also the substan- 
tially uniform light radiance from the stopper and the 
outlet render it difficult if not impossible to see the rel- 
ative positioning therebetween. 

The present invention seeks to provide a remedy. 

Accordingly the present invention is directed to a 
stopper device for use in molten-metal auto- pouring 
apparatus comprising an attachment part construct- 
ed to be releasably fixedly attached to a stopper de- 
vice operator of such apparatus and a stopper sup- 
port part adjustably connected to the attachment part 
so as to permit a degree of movement therebetween, 
and locking means enabling the stopper support part 
to be retained in a given position relative to the attach- 
ment part, whereby, when the device is prepared for 
use, the attachment part is fixedly attached to such 
an operator, the latter operates to move the device 
downwardly so that a lower end of a stopper mounted 
on the stopper support part engages the outlet of the 
apparatus, the said degree of movement enabling 
that end to be seated properly in the outlet, where- 
upon the locking means are used to retain the result- 
ing position of the stopper support part relative to the 
attachment part to ensure that the stopper will be 
properly seated after subsequently being raised and 
lowered. 



Preferably, the degree of movement permitted 
between t he attachment part and the stopper support 
part is a pivotal movement. One possible means of 
enabling such pivotal movement comprises a univer- 
5 sal joint between the stopper support part and the at- 
tachment part of the stopper device. 

The locking means may comprise a generally 
spherical surface on one of those parts, and clamping 
means to urge a surface on the other of those parts 
10 against the generally spherical surface. 

The generally spherical surface may for example 
be a concave surface on the stopper support part. In 
that case the centre of curvature of that spherical sur- 
face may be generally coincident with the pivot point 
15 of the universal joint 

The attachment means may comprise a clamp. 

The present invention extends to a method of op- 
erating molten-metal auto-pouring apparatus using a 
stopper device made in accordance with the present 
20 invention. 

An example of a stopper device made in accor- 
dance with the present invention will now be descri- 
bed with reference to the accompanying drawings, in 
which : 

25 Figure 1 shows a diagrammatical elevational sec- 

tional view of molten-metal auto- pouring appara- 
tus incorporating such a stopper device; and 
Figure 2 shows a part side and part axial section- 
al view of the stopper device shown diagrammat- 
30 ically in Figure 1. 

Molten-metal auto-pouring apparatus 10 shown 
in Figure 1 comprises stanchions 12 on which is sup- 
ported a cradle assembly 14. A track 16 extends un- 
derneath the cradle assembly 14 and between the 
35 stanchions 12. Carriages 18 (only one of which is 
shown in Figure 1) travel along the track 16, and are 
provided with wheel assemblies 20 which engage the 
track 16 for this purpose. The carriages 18 support 
sand-mould flasks 22 each of which is provided with 
40 at least one molten-metal inlet orifice 24. 

The cradle assembly 14 supports a crucible as- 
sembly 26, and has a first cradle 28 constructed to en- 
able the crucible assembly 26 to be moved in a long- 
itudinal direction, relative to the track 16, and a sec- 
45 ond cradle 30 constructed to enable the crucible as- 
sembly to be moved transversely of the track 16. 

The crucible assembly 26 comprises a crucible 
32 for holding molten-metal. The crucible has an 
aperture 34 in its base wall which tapers in an upward 
so direction, and receives a graphitised alumina outlet 
nozzle 36. The latter is held in place by a retainer de- 
vice 38. 

The cradle assembly 26 further comprises a stop- 
per device operator 40 having a pneumatic drive 42 
55 connected to operate a parallelogram linkage 44 to 
which is attached a stopper device 46. The latter has 
a graphite lower tip 48 which is rounded and which en- 
gages the convex curved internal sides of the outlet 
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nozzle 36. 

When the apparatus is in use, a carriage 18 is 
moved along the track 16 until the orifice 24 is directly 
beneath the outlet 36. The pneumatic drive 42 then 5 
operates the parallelogram linkage 44 to raise the 
stopper device 46. This creates a clearance between 
the tip 48 of the stopper device and the internal sides 
of the outlet nozzle, whereupon molten-metal within 
the crucible 32 pours into the sand mould within the 10 
flask 22 under the force of gravity. After a predeter- 
mined time interval, or after a detector (not shown) in- 
dicates that the sand mould within the flask 22 has 
been filled, the pneumatic drive 42 operates the par- 
allelogram linkage 44 to lower the stopper device 46 15 
so that its tip 48 is seated against the outlet nozzle 36 
to prevent further outflow of molten-metal. The next 
carriage 18 in a train of such carriages (not shown) is 
then indexed along the track 16 until its orifice is di- 
rectly beneath the crucible outlet 36, whereupon the 20 
process is repeated. 

The stopper device 46 is shown in greater detail 
in Figure 2. It comprises an attachment part 49 and a 
stopper support part 50. 

The stopper support part 50 comprises a stem 52 25 
which, at its intended lower end has a generally cyl- 
indrical shaft 54 through which extends a transverse 
bore 56. Immediately above the cylindrical shaft por- 
tion 54 is an externally screw-threaded portion 58 of 
the stem 52 engaged by an internally screw-threaded 30 
nut 60. A hollow, generally cylindrical graphite stopper 
62, having an internal diameter which slightly ex- 
ceeds the external diameter of the cylindrical shaft 
portion 54, is open at an upper end 64 thereof, but 
closed its intended bottom end to provide the gener- 35 
ally rounded tip 48 shown in Figure 1. The stopper 62 
is also provided with a transverse bore 66. In Figure 
2, the shaft portion 54 is inserted into the interior of 
the stopper 62 so that the transverse bores 56 and 66 
are in registration with one another, and a pin 68 is in- 40 
serted through the transverse bores to secure the 
stopper 62 on the stopper support part 50. The nut 60 
has been rotated relative to the screw- threaded part 
58 in a downward direction, to hold the top of the stop- 
per 62 via a washer 70. 45 

Above the screw threaded part 58, the stem 52 
is provided with a further external screw-threaded 
part 72 on to which is threaded an internal part 74 of 
a universal joint 75. The upper end of the stem 52 is 
provided with a locking flange 76 having a concave 50 
generally spherical surface 78 on its inside and which 
is urged downwardly by means of a nut 80 engaging 
a screw-threaded top shaft 82 of the stem 52. The 
centre of curvature of the surface 78 is generally co- 
incident with the pivot point of the universal joint 75. 55 
A top nut 84 is made as a threaded cap. This is to en- 
sure that it cannot be used as a locking nut for the nut 
80. If it were so used, it could cause seizure between 
those nuts. The top nut 84 is used to hold a lifting ring 



86, 

The attachment part 49 comprises a sleeve 88 
having an internal diameter significantly greater than 
the external diameter of that part of the stem 52 
which it surrounds, to enable a fair degree of pivotal 
movement between the stem 52 and the sleeve 88 
about the universal joint 75. 

The lower end of the sleeve 88 is provided with 
an outer part 90 of the universal joint 75. Thus the 
sleeve 88 is pivotable relative to a point on the axis 
of the stem 52 by virtue of this universal joint At a 
midway point along the stem 88 there is provided a 
shoulder portion 92 which has a hexagonal cross- 
section so that it constitutes a fixed nut on the stem 
88. Spaced a part therefrom in an intended upward di- 
rection there is an externally screw-threaded portion 
94 of the stem 88 which is engaged by an internally 
screw-threaded nut 96. Sandwiched between the two 
nuts 96 and 92 there are clamping flanges 98. These 
have bevelled edges on their mutually facing sides to 
facilitate more readily reception of a fork (not shown) 
secured to the parallelogram linkage 44 shown in Fig- 
ure 1 . Once the fork is inserted, the nut 96 is rotated 
to clamp the fork firmly between the flanges 98, 
thereby releasably fixedly attaching the attachment 
part 49 to the parallelogram linkage 44. 

It will be noted that the universal joint 75 is con- 
stituted by a lower external convex surface 100 and 
an upper external convex surface 102 on its inner part 
74 slidably engaging a lower internal concave surface 
1 04 and an upper internal concave surface 106 of its 
outer part 90 respectively. The outer part 90 may itself 
have two parts, providing the two concave surfaces 
of the joint respectively, which engage one another by 
means of a screw-threaded attachment to enable the 
universal joint to be locked in position at a given set- 
ting thereof. 

When the stopper device is installed for use, with 
the fork (not shown) of the parallelogram linkage 44 
clamped between the flanges 98 of the attachment 
part 49, and with the stopper support part 50 free to 
pivot relative to the attachment part 49 by means of 
the universal joint 75, the stopper device is lowered 
by the parallelogram linkage 44 towards the nozzle 
outlet 36 of the crucible 32. The tip end 48 engages 
the outlet nozzle 36 and, because of the freedom of 
movement between the attachment part 49 and the 
stopper support part 50, and because of the curva- 
ture of the tip 48 of the stopper and the internal sur- 
faces of the outlet nozzle 36, the tip end moves later- 
ally if necessary, with a resulting pivotal movement at 
the universal joint 75, until the tip end 48 forms a snug 
fit in the outlet nozzle 36. With that resulting relative 
positioning between the attachment part 49 and the 
stopper support part 50, provided by a given setting 
of the universal joint 75, the nut 80 is rotated relative 
to the screw-threaded part 82 to clamp the flange 78 
against the upper end of the stem 88. The outer part 
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90 of the universal joint 75 may also be rotated rela- 
tive to the fixed portion to tighten that joint 75. In this 
way the attachment part 49 is locked in position rela- 
tive to the stopper support part 50, whereafter sub- 5 
sequent raising and lowering of the stopper device by 
the parallelogram linkage 44 will ensure a proper 
opening and closing of the outlet nozzle 36, without 
the stopper rotating axially. 

The universal joint 75 may be freed during subse- 10 
quent use of the auto-pouring apparatus 10, even 
when the crucible 32 has molten iron inside it, and the 
foregoing adjustment repeated, in the event that wear 
on the stopper 62 and/or the outlet nozzle 36 requires 
this. 15 

Numerous variations and modifications to the 
stopper device illustrated in Figure 2 will readily occur 
to the person familiar with the art without taking it out- 
side the scope of the present invention. For example, 
the universal joint 74 can be replaced by two simple 20 
pivots arranged at right angles to one another to fa- 
cilitate the desired pivotal movement between the at- 
tachment part 49 and the stopper support part 50. 



between the said parts is a pivotal movement 

3. A device according to claim 2, characterised in 
that the connection means (75) comprise a uni- 
versal joint. 

4. A device according to any preceding claim, char- 
acterised in that the locking means (76, 78, and 
80) comprise a generally spherical surface (78) 
on one of those parts (50), and clamping means 
(80) to urge a surface on the other of those parts 
(49) against the generally spherical surface (78). 

5. A device according to claim 4, characterised in 
that the generally spherical surface (78) is a con- 
cave surface on the stopper support part (50). 

6. A device according to claim 4 or claim 5, read as 
appendant to claim 3, characterised in that the 
centre of curvature of the said generally spherical 
surface (78) is generally coincident with the pivot 
point of the universal joint (75). 



25 

Claims 

1. A stopper device for use in molten-metal auto- 
pouring apparatus, comprising an attachment 
part (49) constructed to be releasabiy fixedly at- 30 
tached to a stopper device operator of such ap- 
paratus and a stopper support part (50) connect- 
ed to the attachment part (49), characterised in 
that the connection between the stopper support 
part (50) and the attachment part (49) is adjust- 35 
able so as to permit a degree of movement there- 
between, and in that the stopper device further 
comprises locking means (76, 78, and 80) ena- 
bling the stopper support part (50) to be retained 
in a given position relative to the attachment part 40 

(49) , whereby, when the device is prepared for 
use, and the attachment part (49) is fixedly at- 
tached to such an operator, the latter operates to 
move the device downwardly so that a lower end 

of a stopper mounted on the stopper support part 45 

(50) engages the outlet of the apparatus, the said 
degree of movement enabling that end to be seat- 
ed properly in the outlet, whereupon the locking 
means (76, 78, and 80) are used to retain the re- 
sulting position of the stopper support part (50) so 
relative to the attachment part (49) to ensure that 

the stopper will be properly seated after subse- 
quently being raised and lowered. 



7. A device according to any preceding claim, char- 
acterised in that the attachment part (49) com- 
prises a clamp. 

8. Molten-metal auto-pouring apparatus having a 
stopper device (46) as claimed in any preceding 
claim. 

9. A met hod of operating molten-metal auto-pouring 
apparatus using a stopper device (46) as claimed 
in any one of claims 1 to 7. 



2. A device as claimed in claim 1, characterised in 55 
that connection means (75) are provided be- 
tween the attachment part (49) and the stopper 
support part (50) which connection means (75) 
are such that the degree of movement permitted 
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